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dir. V.V. Mikheyev) I Moskovskogo meditsinskogo instituta 
imeni I.M.e Sechenova. 
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| ABSTRACT : Si centyarive: jschan ie patients {52 females and 23 males) ranging in ape | = 
| from 15 to S56 years of age were. ‘studied in relation to the urinary excretion of the | J 

“| serotonin metabolite, S-hydroxyindolacetic acid (HIA), after administration of anti- ; 

| cholinesterase agents, ACTH, and. thymectomy. The level of HIA excretion in patients i; 

| with symptoms of central nervous system (chiefly diencephalic) disorders was much — 

| higher than in those with the so-called pure myasthenia, presumably because of the 
higher rate of metabolism resulting from involvement of the central hypothalamic for-|. f 
mations in the process. Aminigtratton of anticholinesterase agents, which provided | |- 
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symptomatic relief, intensified HIA excretion. In most patients with normal HIA exe: 
cretion, ACTH reduced the amount excreted on the day of injection or had no signi fi-: S 
cant effect, but in half the patients with low excretion, ACTH onthe. day. of_injec- --|-% 
“tion greatly increased the amount of HIA excreted. Examination of 25 patients before} i 
and after thymectomy revealed a distinct relationship between the dynamics of HEA [| - 
excretion and motor function. A marked improvement was noted in only 5 cut of 15 
patients with no significant fluctuations {n HIA excretion before and after surgery. 
However, 7 out of 10 patients in whom the excretion of HIA increased after thymectony| — 
improved considerably. The authors concluded that the thymus plays a role in the re-|. 
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Acknowledges the interest and discussion of V. Ie 
Veksler, Corr Mem, Acad Sci USSR. States that the = 
influence of the atoms of a medium decreases the : 
energy losses of a charge moving in it, which 

occurs because of the screening of the charge's 

field arising (i.e., sereening) in consequence of 
polarization. Shows that one can obtain a unique 
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Abstract : Obtains formulas for radiated energy and 
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fect). Indebted to Profs. V. I. 
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Institution : Physics Institute imeni Lebedev, 
Submitted : September 24, 1952 
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Translation froms Referativnyy zhurnal, Fizika, 1960, No. 4 Dp. 2h, # 7785 


AUTHORS: --Burahteyn, E.L,, Vekeler, V.le, Kolomenskiy, A.A. 
SS ieee TTT 
TITLE: The Stochastic Methed for Accelerating particles | q 


PERIODICAL: yVosp.: Nekotoryye voprosy teorii tsiklicheskikh uskoriteley, AN 
SSSR, Moscow, 1955, PP. 3-5 


TEXT: The stochastic methed of particle acceleration is briefly reviewed. 

Tt 1g assumed that the charged particle passes consecutively through a series of 
accelerating gaps, to whien an electric voltage variable in time Is applied; at 

the same time the phase cf the accelerating yoltage at the momen* of the particle {7 
passage is a random value, In the caloulations 1% was agsumed, for simplicity's 

sake, that the accelerating voltage takes only two values +V¥, and ~-Vo. Under these 
conditicns the propability W of the acceleration of the particle to an energy of 

Ex, = keVy 18 determined, where k is an integsr, Tne value of W proved to be 
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Wy = @Vp/2Ek, Tne cossibliity of a stochastic process of acceleration in cyclic \/, 
accelerators ig pointed out, 


Ya.M, 


Translater’s note: This f2 ths full translation of the original Russtan abstract, 
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_ Translaticn from: Referativnyy zhurnal, -Fizika, 1960, No. 4 op, 28, # 7807 
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me: 


AUTHORS : Kolomenskiy,-.A.A., Petukhov, V.A., Rabinovich, .M.S,. 
oa AE SS RPE DS aa = ———ee ee . 
TITLE: A New Accelerator of Cnarged Particles: The Ring-Shaped Phasotron | 7 


PERIODICAL: Vsb.: Nekotoryye voprosy teorii tsiklicheskikh uskoriteley, AN 
SSSR, Moscow, 1955, pp. 7-12 


TEXT : The operational principle of the ring-shaped phasotron, a cyclic 
accelerator with a constant magnetic field, was briefly explained, The ring i 
magnet consists of equal sections, each of which contains 2 sectors with the 
angular openings Vj, and Va. The directions of the magnetic field in adjacent 
seotors are taken to be of opposite signs, so that the curvature centers of the 
orbit segments 0; and Op iie on different sides of the ring. In relation to 0) 
the field increases along the radius {nq <0), in relation to 09 it decreases 

(np > 0). The alternation of the signs of n,.and ng in the case of sufficiently 
large values of n; | , no and the number of sections N (n of the order of hundred, 
N of the order of several tens) ensures strong focusing both in the radial and 

the axial (along the axis of the installation) directions, At the same time the 
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A New Accelerator of Charged Particles: Tne Ring-Shaped Phasotron 


q 


fast increase in the abgolute magnitude of the magnetic field in the nerrow ring 
(e.g.,according to the law H exp (n@ /r), where e = T=Fynit) makes the 
aceeleration from low initial energy alues possibile, The essential advantage 
of the ring phasotron is the absence of the critical energy at Vo > Vi- 

Tha metion of the particles in the ring-shaped phasotron is briefly considered. 


Ya.M, 
Transiator's note: This is tne full translation of the original Russian abstract, 
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SUBJECT ussr / PHYSICS carp 1 / 2 pa - 1259 


AUTHOR KOLOMENSK1J, A.A 
fe PITLE On the Removal of the critical Energy in a synchrophasotron 


, gith strong Focussing: ; 
PERIODICAL Zurn. techn. fis, 26, fasce 4, 740-148 (1956) 
puoi. 4 / 1956 reviewed 9 1956 


By means of the easily applied matrix method an expression for the critical 
energy Bor jin dependence of the various paraneters of the device {4g ascert- 
ained: From this expression follow the conditions which are necessary for 


she removal of EB... . 
cr 


Problem: A system consisting of N, uniform elements arranged in form of & 
olosed ring is investigated. These elements consist of blocks with & magnetic 
; field which ha¢ & large positive oF negative field gradient (system with 

° strong focussing) - fhe radial petatvron oscillations around the main orbit are 
; aesoribed with the help of HILL'S equation py the variable Q» and the solution 
of this equation is, aooording to FLOQHET'S theorem: ‘ 

Q (1)egef Pe(1) + Kekeoy o< if 1, Here 1 is the distance along the main 
orbit, @.- % constant depending on the initial conditions, 2 ~ ordinal nundert 
of the element, k-k. ~ the compiex-conjugated quantity: 

It is, however, easier to compute f(1) by means of the matrix method. The 
matrices for the transition from 1, to d , from % to Ny etce are given: Yere 


n, and n, denote the field-free domains in the sequence ns yUor 89 2 7 the 
4 4 2 
focussing plook and 9 - 


ce ee moséow. Sees 


ERS! 
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| SUBJECT ussk / PHYSICS caRD 1 / 2 PA - 1403 
- AUTHOR KOLOMENSKIJ, A.A. 13 
. TITLE On the Theory of the Betatron Oscillations of Particles in 


Magnetio Systems. II. -~ 
PERIODICAL Zurn.techn.fis, 26, fasc. 9, 1978-1990 (1956) 
Issued: 10 / 1956 Reviewed: 10 / 1956 


Equations are set up for the determination of the g-, z-deviations from the 
closed orbit. Its solution is sought by means of successive approximations. 
When investigating oscillations in the case of the orbit being closea we find 
that additions ocour only if the oscillations do net occur in the case of the 
ideal closed orbit but in that of an oscillating orbit. According to the 
equation, they also cause the frequency modification of betatron oscillations. 
Fluctuations can be most essential in strongly focussing accelerators. 

Next, equations are set up for the determination of the amplitudes of betatron 
oscillations for linear resonances as well as resonance conditions. This is 
done for the simple and parametric resonance, for parametric resonance alone, 
and, finally, the relation between the radial (g) and the axial (z) oscilla- 
tions are established. 

In- the case of nonlinear resonances it is necessary to distinguish between two 
types, one of which corresponds to the ideal, and the other to the oscillating 
field. The conditions are here written down for the realization of these re- 
sonanoes up to the third and fourth orders, and further also the average value 
equations for the mean value which determine the behavior of the amplitudes 
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KOLOMENSKIY, A.A.; PETUKHOV, V.A.: RABINOVICH, M.S. 


Annular synchrocyclotron. Prib.i tekh.eksp.no.2:26-28 S-0 56. 
(MLERA 10:2) 


1. Pizicheskiy institut im. P.N.Lebedeva AN SSSR. 
(Cyclotron) 
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Category : USSR/Nuclear Physics - Instruments and Installations. Method 
of Measurement and Investigation 


Abs Jour : Ref Zhur = Fizika; No 2, 1957 No 295 


Author : Kolomenskiy, A.A., Lebedev, A.N. 

Inst ; Physics Institute, Academy of Sciences USSR 

Title : On the Effect of Quantum Radiation Fluctuations on the Trajectory of an 
Electron in a Magnetic Field 


Orig Pub : Zh. eksperim. i teor. fiziki, 1956, 30, No 1, 205-207 


Abstract : The effect of quantum radiation fluctuations on the betatron oscillations 
of electrons moving in an annular accelerator was considered by Sokolov 
and-Ternov (Referat Zh. Fizika, 1955, 6219) on the basis of the Dirac 
equation. The authors of this work have show that the same result 
can be obtained with the aid of the ordinary theory of betatron oscil- 
lations, taking into account the quantum character of the electromagnetic 
radiation. The authors also consider the fluctuations in the instaa- 
taneous stable orbit about the average value, caused by the radiation. 

In a remark added in proof, the authors cite without derivation a cor- 
cs rection equation for the betatron oscillations, differing substantially 
from the Sokolov and Ternov equation. 
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i HOEY : USSR / Radio Physics, Generasio: and Conversion of Radioe L4 
Frequency Oscillations 


Abs Jour Ref Zhur - Fizika, No 3, 1957, 19 7250 


Author : Sitenko, A.G., Kolomonskiy, A.A. 


Institut : Physical-Technical fnsti tute, Academy of Soionces, Ukrainian SSR 
and Physics Institute imeni P,N, Lebedev, Academy of Sciences, 
USSR 

Title : Motion of Charged Particles in an Optically Active Anisotropic 
Medium 

Orig Pub : 2h, eksperim, i, teor, figiki, 1966, 30, Na %, 511-517 

Abstract : The author considers the total energy losses (srithout allowances 


for paired collisions) of a charged particle q, moving in an op- 
ticelly-active anisotrapic medium, and also clarifies the problem 
of the distribution of tha losses among the polarization losses 

and those connected with Cheronkov radiation, ‘The detarmination 

of the field produoed by the chargs, and to a calculation of the 
force acting on the charge, A generol expression is obtained for 
the total energy losses of a charged var ticle moving in an arbi- 
trary optically-active anisotropic medium, The general expression 
is used to estimate the total losses in the case of a charged par-. 
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of Measurement and Investigation. 


Ref Zhur - Fizika, No 2, 1957 No 2984 


Kolomensiciy, A.AA.; ‘Lebedev, A.N. 


Physics Institute, Academy of Sciences USSR ; 
Effect of Radiation on the Motion of a Relativistic Blectron in a < 
Magnetic Field. 


Dokl. AN SSSR, 1956, 106, No 5, 807-810 


It is known that an electron moving in the magnetic field of an ac- 
celerator emits radiations and thus produces two types of phenomena. 
First, the quantum character of the radiation causes fluctuations in 

the betatron oscillations, and second, the radiation leads to the 
formation of radiation friction, which slows dow or: limits the fluc- 
tuation in the oscillations. The second of these effects has a purely = 
classical origin and is due to the fact that the radiation of the 
electron is directed. forward along its motion and is practically en- 
tirely confined within a narrow solid angle. It is, shown that the 
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Category : USSR/Nuclear Physics - Instruments and Installations. Method c-2 
of Measurement and Investigation 


Abs Jour : Ref Zhur - Fizika, No 2, 1957 No 2986 


Author : Kolomenskiy, A.A.. 
Inst :"Physics Institute, Academy of Sciences USSR 
Title : Effect of Quantum Radiation Fluctuations of Electrons on their Motion 


in Magnetic Periodic Systems. 


Orig Pub ; Dokl. AN SSSR, 1956, 107, No 3, 396-401 


Abstract : The effect of quantum radiation fluctuations on the betatron oscillations 
of electrons in ordinary (weak-focusing) accelerators was already con- 
sidered earlier by the author jointly with A. Lebedev (Abstract 2965). 
In this work the same effect is considered for an accelerator with 
strong focusing. It is shown that generally speaking in accelerators 
with strong focusing the effect, 4s even weaker, than in ordinary acceler- 


ators, and presents no danger. 
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KOLOMENSKIY, Asi, LEBEDEV, AWN. 


"The Effect of Radiation on the Motion of Relativistic Electrons 
in a Synchrotron," paper presented at CERN Symposium, 1956, appearing in 
Nuclear Instruments, No. 1, pp. 21-30, 1957 
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_ AUTHOR: 
TITLE: 


PUB. DATA: 
ORIG. AGENCY: 
EDITOR: 


PURPOSE: 


COVERAGE: 


See Table of Contents 


Particle Accelerators (Uskoriteli elementarnykh chastits) 
Supplement Nr 4+ to the Journal "Atamaya energiya," 1957 


Atomizdat, Moscow, 1957, 91 pp., 9200 copies 


None given 


Chief Ed.: Fedorov, N. D.; Lit. Ed.: Artemov, A. I.; Tech. Ea.: 
Popova, S. M.; Corrector: Sidorova, G. V. 


This collection of articles is meant for specialists and workers 
in the field of cyclic and linear particle accelerators. 


This supplement to "Atomnaya energiya” presents papers hitherto 
unpublished, or published in part only. Some of these articles 
were read at scientific conferences. e subject matter of all 
of them is the acceleration of elementary particles in various 


accelerators. 
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10-Bev Proton-synchrotroa, (Fisicheskiye osnovy scorysheniys 
sinkhrofazotrona Ba 10 Bev) ~ : 3 


This proton 


of Nuclear Research (Ob"yedinennyy institut yadernykh 
issledovanty), and was put into operation in April, 1957- 
Other data used in this article were obtained from the 180-Mev 
proton-synchrotron operated by the Institute of Physics of 


the AS USSR. 


Thuraviev, A. A.; Komar, Ye. G.; Mozalevskly, T. A.3 


Monoszon, N. 


Magnetic Properties of the 10-Bev Proton-Synchrotron at the 

United Institute of Nuclear Research (Magnitnyye kherakteristikt 
sinkhrofazotrona na 10 Bev Ob" yedinnennogo instituta yadernykh 
“4esledovanty,) 15 
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synchrotron was assigned to the United Institute 


-A.3 Stolov, A. M. 
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High-energy electron synchrotrons, which are characterized by the 
presence of intensive relativistic electromagnetic ‘radiation of 
electrons in the magnetic field of the accelerator, are described. 
There are 2 figures, 1 table, and 15 references, 14 of which are USSR. 


Ado, Yu. M.; Cherenkov, P. A. 


Incoherent Electron Radiation in a Synchrotron and Certain of Its 
Applications in the Study of Accelerator Operation (Nekogerentnoye 
izlucheniye electronov v sinkhrotrone. 1 nekotoryye primeneniya ego 
dlya issledovaniya raboty uskoriteleya) 


The relatively strong radiation of electromagnetic oscillations 
in a high-energy electron synchrotron (up to 100 Mev and more) 


is discussed. There are 5 figures and 14 references, 7 of which . 
are USSR. . 
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re are 4. tables, 12 figures, 
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Pes vend Scientific Research Institute of Physics of the Moscow , 
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ee mere CUM 
eee WEED nonperiodic coefficients which take 
to account the effect of the space charge. ‘The solution was derived 
; from a system of equations used in the problem. This article is a part 
of a lecture delivered by K. N. Stepanov and A. A. Sharshanov at the 
All-Union Conference on High-energy Particle Physics held in May of 1956. 
There are 3 references, 1 of which is USSR. 
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PARTICLE ACCELERATOR : SYNCHRO[RON 


"Methods of Suppressing. Betatron Oscillations in Strong-Focusing Elec- 
tronic Synchrotrons", hy A.N. Kolomenskiy and A.N. Lebedev, Physics 
Institute iment P.N. Lebedev, Academy of Sciences USSR, Pribory i 
Tekhnika Eskperimenta » Nol, January-February 1957, PP 22-23. 


Various methods are proposed for suppressing the radiation swing of 
the betatron oscillations, inherent in electronic accelerators with 
strong focusing. These methods, which produce radiation damping, also 
permit a substantial reduction in the oscilletion amplitudes, xcited 
by quantum fluctuations. The methods for the suppression of betatron 
oscillations were also treated by M.S. Livingston in his paper delivered 


at the Geneva Conference in Jue 1956. 
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AUTHOR: Burtsev, A. K. and Kolomenskiy, A. A. 120-2-2/37 
QTTLE: On the Theory of a Circular Phasotron. K Teorii 
- : Kol'tsevogo Fazotrona. ) 


PERIODICAL: Pribory i Tekhnika .Exsperimenta. 1957, No.2, 
pp. 11 - 15 (USSR). 


ABSTRACT: The strongly focussing accelerator with a magnetic field 
constant in time (the circular phasotron) was first 
suggested in 1953 by Ae Ae Kolomenskiy, V. A. Petukhov 
ani M. §. Rabinovich, (Refs. 1 and 2) then by Kk. R, Symon 
in 1955 (Ref. 3). The particle dynamics in the circular 
phasotron as compared with the well known strongly focussing 
synchrophasotron (Ref. 4) exhibit several pecularities. 

In the present article an analysis is made of certain 
problems associated with the linear theory of betatron 
oscillations in the circular phasotron. From the analysis 
of the magnetic field of the phasotron the so called 
"similarity condition” (Refs. 1 and 2) is defined as 
Ro/Ry = no/ny (equation 4). This condition is met only 


for a certain set of parameters, e.g. for 0 = Vs» eee 

is shown that the "similarity condition" restricts the 

choice of the working point in the stable region, for given 
Card 1/3 accelerator parameters. The peculiarity of the circular 
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On the Theory of a Circular Phasotron- 120-2-2/37 


phasotron is the fact that conditions for r-(radial) and 
z-(vertical) oscillations are not equally important, which 
ig due to the fact that the sector angles should not be 
equal to each other. ‘The mean redius of the magnetic 
toroid increases to infinity for )j~Vo and in general 
the stability region is assymmetrical with respect to the 
pisector of the coordinate angle in the 9%, % plane. 


ie amplitude of the betatron particle oscillations is 
characterised by the modulus of Flocquet function. 

can be seen from equations 7 and 8 that this amplitude 
increases sharply when the working point approaches the 
limit of the stability region jeos Po gl The number 
U 

of the periodicity elements N and the index o the field 
n, can be inter-related. by equation 9 where 9 is the 
cb-ord inate of the working point in the 0, 55 plane. 


Only the case of parametric resonances is analysed. ‘The 
equation for the allowable mean-square values of the field 
index n change, which leads to a resonant increase of the 

amplitude is given, (equation 10), and their numerical 
Card 2/3 values computed for W-70 and n = 99. The relative 
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AUTHOR: Kolomenekiy, A. A- 89-12-2/29 


TITLE: On Accelerators With "Similar Orbits" (Ob uskoritelyakh s podob- 
nymi orbitami) 


PERIODICAL:  Atomnaya Energiya, 1957, Vol. 3, Nr 12, pp. 492-497 (USSR) 


ABSTRACT: The conditions, which a magnetic system has to fulfill so that 
the frequencies of the radial. as well as the vertical betatron 
oscillations do not depend on the momentum of the particles to be 
accelerated, are deduced theoretically. These orbits are called 
“dynamically simibar ones". ‘ 
In such systems in principal the building-up of betatron oscilla- 
tions, which are related to the synohrotron oscillations and other 
phenomena, ought to be lacking. 
A magnetical field with 2, (8) (Vo/V)"°, where n, is constant, 
guarantees geometrically as well as dynamically similar orbits. 
In slightly focusing accelerators with sectors and in highly 
focusing synchrophasotrons there are no dynamically similar orbits. 
In order to obtain this similarity for the first case, in addition 
to no= constant it must be attained that the single sectors of the 
magnet have a center in common. For the specific case of the annu- 
lar phagotron it is investigated: 
Cara 1/2 a) the centers of the adjacent sectors are situated on different 
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KOLOMENSKIY ,A.A. 56~-7~58/66 
A "Symetric ular Phasotron with Crossed Beams. (Simmetri- 
chnyy’ko¥tsevcy fazotron s vstrechnymi puchkami, Russian) 
Zhurmal Eksperim. i Teoret. Fisiki, 1957, Yol 33, Nr 7, 

PP 298-299 U.S.SeR-) 


The scheme of a "symmetric" annular phasotron is given, which is 
a variety of the ring phasotron suggested by the author, by means 
of which the coinoidence of two beams in one single device is 
made possible. This accelerating device is highly foousing, 
operates with a magnetic field that is constant with respect to 
time, and has anmiar sectors with alternatingly reversed field 
direction. In this device electrons (e.g. in a clockwise direo- | 
tion) and protons (anticlockwise) oan be accelerated simltan- 
eously under equal conditions. (With 1 Illustration and 3 Slavic 
References). 


Physical Institute im. P.N. Lebedevj) of the Acadexy of Sciences of the (S&S. 
(Fizioheskiy institut im. PN. Lebedeva Akademii nauk SSSR 


150401957 
Library of Congress 


Kolgs iy, Ae A., Lebedev, A. M 


On the Suppression of Betatron Oscillations in Strongfoousing 
Eloctron Synchrotrons (0 podavlenii sctatronnykh kolebaniy v 
sil'nofokusiruyushchikh elektronnykh ginkhrotronakh) 


Atomnaya energiya, 1958, Vol 5, tr 5, pp 554-557 (USSR) 


In references 2 and 3 several methods are suggested for the | 

purpose of avoiding the building-up of oscillations and 

bringing about additional damping. These methods comprise 

a) the formation of a radial dependence of the amplitude of the 
voltage of acceleration: V, = Vi Ce)» 


b) the use of an artificially established connection between 
o- and Z-oscillations, 

c) the use of special"damped" magnets. 

The effectiveness of these methods is calculated theoretical~ 

ly. For all three methods the decrements of damping § are 


determined. It is stated that the curvature of the trajectories 
in the "damped" magnets must differ from the curvatures in 
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. s0V/89-5-5-8/27 
On the Suppression of Betatron Oscillations in Strong--Focusing Blectron 
Synchrotrons 
. the other principal sectors. It is shown that the sum of 
the decrements of damping is in all cases the same and that 
it does not depend on the nature of the damping systen. 
By means of the method developed it is possible to deal also 
with other effects in which loss of intensity is bound te 
the energy of the particles. There are 6 references, 5 of 
which are Soviet. 


SUBMIYIED : October 28, 1957 


Card 2/2 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823910020-6" 


Tang, Rae ARERR eae 


eetiyiies FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823910020-6 


a ibioe . 66360 
AUTHORS: Kolomenskiy, A.A. and Fateyev, A, p, S0V/120-59-5-3/46 
TITLE: Determinatian of the Tolerance Values for the Magnetic 


Field Parameters in Accelerators, Using Eigenfunctions 


PERIODICAL: Pribory i tekhnika eksperimenta, 1959, Nr 5, pp 22-26 
(USSR) : 


ABSTRACT: The method of eigenfunctions may be used in studying the 
effect of distortions in the magnetic field on the betatron 
oscillations of particles in cyclic accelerators (Refs 1-4). 

In this approach the distortion is expanded in terms of 
the eigenfunctions (harmonics) of the corresponding 
differential operator and the solution of the equation is 
sought in the form of a series. The eigenfunction : 
method is convenient in determining the tolerances for 
the magnetic field parameters and the development of 
methods for the correction of the distortions. The aim 
of the present note is to consider some practical 
applications of the eigenfunction method. The equation 
of betatron oscillations is,in general, of the form given 
by Eq (1) (Ref 5). When the righthand side of this 
equation is such that F(@,y) = F,@), where F_(@) = 


Cardl/4 F,(@ + ar), a special solution of Eq (1) can be ai 
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Parameters in Accelerators, Using Eigenfunctions 


down in the form of the series given by Eq (2), where 

y,(@)_ are complex eigenfunctions of the operator | 

L = dad /d@ + Q(@) and A, are the corresponding eigenvalues. 

The coefficients a, are determined by Eq (3), where 

u(@) is a certain Wweight" function which is introduced 

for convenience, The eigenfunctions y,(@) satisfy the 

game boundary condition as the function F, (@) and 

are of the form given by Eq (4). In Eq (4) Be = 2k1v/N 

and C is a normalizing factor which can be determined 

using Ene condition given by Eq (5). The function £,.(@) 

is given by f,.(@) 7 ¥5,, (8) + iY, (0), where Y,(@), and 

Y,(@) aretwo special periodic solutions of Eq (6) which ' 

satisfy the initial conditions ¥, (0) = 1, ¥, (0) = 0; 

Yj (0) = 0, ¥3 (0) = 1. In general, Y, and Y, must be 

found by a numerical integration of Eq (6). Eigenfunctions 

can also be used to study the transition through 

resonances when the coefficients in Eq (1) and the 

"frequency" p= By are slowly varying. Using the method 
Card2/4 of variation of constants, the amplitude A is given by 
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Eq (7). ‘In the case of a simple resonance (F(@,y) = F,(@)), 

Eq (7) leads to Eq (8). If the particle passes through 

a resonance corresponding for example to the kth eigen- 
function, i.e. when wm dom 2tk/N, then only the phase Vic 
will vary slowly. After averaging, the solution of Eq (8) eg 
gives, after passage through a simple resonance, the : 
expression for the amplitude A given by Eq (9). In the 

case of parametric resonance (F(6,y) = F,(@)y, F, (9) =D by, Js 


the equation for A is of the form given by Eq (10). 
From Eq (10) it is clear that the dangerous harmonics are 
those whose "frequency" yp is greater by a factor of 2 

than the natural "frequency" of the system jy, i.e. 

Qn = py = QNk/N. After averaging of Eq (10), the expression 
given by Eq (11) is obtained. Substituting A = a exp(ia) 
one obtains an approximate expression which describes the 
change in. the amplitude after transition through parametric 
resonance and this is given by Eq (12), where v is the 
value of 6 —- 2a at the resonance point (65 = arg B). yy 
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and for a number of valuable suggestions. ; 
There are 2.figures, 1 table and 9 references, 8 of which 


are Soviet and l English. 


ASSOCIATION: Fizicheskiy institut AN SSSR (Physical Institute, 


Ac.Sc., USSR) y~ 
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AUTHORS : Kolomenskiy, ren and Rabinovich, M.S., Doctors.of Physical 
and Mathematical Sciences 
TITLE: The Synchrophasotron’= ‘the* Largest Accelerator in the World 
PERIODICAL: Priroda, 1959, Nr 8, pp 57-61 (USSR) 
ABSTRACT: For the construction of 4 synchrophasotron with a capacity 


of 10 billion electron volts, the following scientists were 
awarded the Lenin Prizé in 1959: V.i. Veksler, LP. Zinov'~ 
yev, DeV. Yefremov, YeeG. Komary NeAe HMonoszon, AeMe Stolov, 
AeLe Mints, FeAs Vodop'yanov, SeM. Rubohinskiy, AA. Kolomen- 
skiy, VeAe Petukhov, and M.S. Rabinovich. On the principle of 
self-phasing of particles discovered by V.I. Veksler in 1944, 
new accelerators of the type phasotron, synchrotron, and synchro- 
phasotron have been installed. In April 1957, a synchrophaso- 
tron was put in operation at Dubna, capable of reaching 10 bill- 
ion electron volts. The research work on this apparatus has -: 
Card 1/4 been carried out in the FIAN, Fizicheskiy institute im. P.N. Le- 
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bedeva Akademii Nauk SSSR (Institute of Physics imeni P.N. 
Lebedev at the AS of the USSR). Even during 1953-1955, © 
‘synchrophasotron of 180 million eldotron volts was under 
construction in cooperation with the Radiotekhnicheskiy 
“institut AN SSSR (Radiotechnical Institute at the AS of the 
USSR). The installation of the synchrophasotron at Dubne 
was performed by the OlYal, Ob"yedinennyy institut yadernykh 
issledovaniy ( Joint . Institute of Nuclear Research). 
Scientists of 12 countrias took part in the installation of 
the apparatus. The electromagnet of the synchrophasotron | 
consists of four circular sections, their radius is 26 m. 
The magnet ring of the accelerator, with a weight of 36,000 
tons, rests on a concrete base weighing 15,000 tons. The 
electrical substation which feeds the electromagnet, con- 
sists of four units, the maximum capacity of which amounts 
to more than 140,000 kw, iee. more than double the capacity 
of the Volkhovskaya GES (Volkhov GES). In the second half of 
Card 2/4 1958, the workers of the Laboratoriya vysokikh energiy OIYal 
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(Laboratory of High Energies of the OLYal) succeeded in in- 
creasing the intensity of the accelerated beam of protons by 
10,000 times. Under the guidance of physicists Weng Ken-ch‘ang 
(People's Rep. of China) and M.I. Solov' yev, a big propane chamber was 
installed which reveals the paths of the rapidly moving 
sub-atomic particles by the bubbles of the gas. A liquid- 

_ hydrogen chamber will. facilitate research of the heavy K- 
mesons. New information on the synchrophasotron has been 
obtained from the Mezhdunarodnaya konferentsiya po fizike 
chastits vysokikh energiy (International Conference on the 
Physics of Particles of High-Energies) which was held at ; 
Kiyev in July 1959. Under the guidance of V.V. Vladimirskiy, 
a big accelerator of protons of 50-60 billion electron volts 
will be installed utilizing the principle of heavy focusing. 

‘The authors also mention that a model of a new cyclotron with 
approximately 1,000 times higher intensity has been given to 
the OlYaI by the soientists V.P. Dmitriyevskiy, V.P. Dahele~ 

Card 3/4 pov, and V.I. Zomolodchikov. Today intensive research work is 
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carried on to develop new methods of acceleration of particles 
, which are based on entirely different principles and, according 

to the author, will provide for the utilization of plasma. 

The diagram showing a synchrophasotron has been taken from the 

pamphlet "V Dubne pod Moskvoy" (At Dubna near Moscow) by P.I. 

Kapyrin and 0.S. Sergeyev. There is 1 diagram and 4 Soviet 

references. 
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The Cyclic Motion of Charged Particles in an Electric Field 
(Taiklicheskoye dvizheniye zaryazhennykh chastits v 
elektricheskom pole) 


Zhurnal eksperimental! noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 1, pp 271-276 (ussR) 


The radiation of relativistic electrons when moving in magnetic 
fields has, as is known, already been investigated by several 
papers, and many discussions have teen held on this subject. 
Therefore it is, in principle, interesting to compare the i 
results obtained sy these papers with those resulting fron 
the influence exercised by radiation upon the motion of 
electrons in a directioning electric field. Interest is also 
caused by the generalization of the principle of "autophasing" 
(avtofazirovka) for the cyclic motion in electric fields. This 
principle has hitherto been applied only to the motion of 
particles in a magnetic field. In the firs+ chapter of the 
present paper the motion of particles in an axially-symmetric 
electric field was calculated without taking the influence 
exercised by radiation into account. Expressions are written 
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down for the components of this field. This motion is analyzed 
in a similar manner as for an axially-symmetric accelerator in 
a magnetic field. It is, above all, possible, as before, to 
use the conception of betatron-oscillations (both radial and 
vertical) and of synchrotron osoillationa.: However, there is 
also an essential qualitative difference between these two 
cases, which will be properly understood if both (i. es the 
magnetic and the electric)directioning fields are considered 
to be constant with respect to time. In the case of the 
_magnetic-field, the force acting upon the particle is vertical 
to the direction of velecity, and particle energy does not 
vary. In the case of moticn in an electric field, the force 
acting upon the oscillation particle is not always vertical 
to the direction of velocity. In this case ‘particle energy 
no longer depends upon time but remains, on the average, 
constant. Expressions are given for the frequencies of betatron 
oscillations in the vertical and radial direction. Aliso for 
the stability of these oscillations a condition is written 
_ down. In the second part of this paper the motion of particles 
Card 2/3 in an axially-symmetric field is then calculated in consideratin 
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of the influence exercised by radiation. The terms due to 
radiation are then added to the previously written down 
equations. In first approximation radiation damps the: 
amplitudes of oscillations. The expressions obtained herefore 
are analogous to the corresponding expressions for the case of 
the magnetic field. Also the quantum fluctuations of radiation 
can be taken into account in connection with the motion of an 
electron in axially-symmetric electric and magnetic fields. 
Also in the case of systems in a directioning electric field 
strong focusing may be used. There are 6 references, 3 of 
which are Soviet. 
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Akademiya nauk SSSR, Fizicheskiy institut 


Teorlya uskoriteley, Fotoyadernyye reaktsil (Theory of Accelerators. 
Photonuclear Reactions) Moscow, 1960, 225 p. (Series: Ite: Trudy, tom 13) 
Errata slip inserted. 2,500 copies printed. : 


Resp, Ed.: D.V. Skobel'tsyn, Academician; Tech, Ed.: Yu. V. Rylina, 


PURPOSE: This collection of articles is intended for nuclear physicists interested 
in the theory of accelerators and photonuclear reactions, 


COVERAGE: This collection of three articles, published by the FIAN (Physics 

Institute, Academy of Sciences. USSR) contains the work of A.A. Kolomenskly, 

Ye, M, Moroz, and A.N. Gorbunov. Kolomenskily is concerned with an investigation 
of the theory of particle movement in modern cyclic accelerators. The article 
‘by Moroz deals with a theoretical investigation of methods for increasing the 
efficiency of cyclic accelerators. The third article, by Gorbunov, discusse3 
photodisintegration of heliun, Bibliographies of Soviet and non-Soviet sources 
appear at the end of each article, The following personalies are mentioned? 
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AUTHORS: Kolomenskiy, A. A., Lebedev, A. N. 


} 
TITLE: - Some Characteristics of Orbits in ‘ieecieeneaee the 
Light of the Similarity Principle 


PERIODICAL: Atomnaya energiya, 1960, Vol. 8, No. 6, pp. 553-555 


TEXT: Satisfying the similarity principle is of special importance for 
strongly focused accelerators with constant fields, where the orbital 
parameters undergo considerable changes during acceleration. As was 
shown in the paper of Ref. 1, the following expression holds for the 
magnetic field if the dynamic similarity principle of plane orbits is 
satisfied: E 


n 
25 f(9)r ie H, is the field component perpendicular to the 


orbital plane, f(@) - an arbitrary periodic function, r and @ ~ the 
cylindrical coordinates of the orbital point, ng = const. The present 
"Letter to the Editor" deals with some universal characteristics of the 
motion of particles in such systems. First, the authors study the effect 
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Accelerators in the Light of the Similarity B006/B063 82310 
Principle 


; of the dynamic similarity principle upon the shape of the orbits. 

; However, this principle influences not only the orbital geometry, but 
has also a considerable effect on the dynamic characteristics of the 
accelerated particles. In several cases, the similar orbits proved to be 
analogous to circular orbits. This becomes particularly manifest in the 
study of radiation effects in accelerators with constant fields. 
Radiation leads to positive or negative damping of the betatron and 
synchrotron vibrations with decrements given in formula (10). These 
expressions are transformed for the case in which the orbits consist of 
arcs of constant curvature, and in which the similarity principle is 
satisfied. In the case of conservation of similarity it is not possible 
to obtain damping systems working due to the coupling cf radial with 
synchrotron vibrations. Numerical estimates have shown that an efficient 
damping in a ring-type phase-modulated electron accelerator (as the one 
described in the paper of Ref. 5) makes it necessary to introduce a 
longitudinal magnetic field amounting to ubout 10 per cent of the 
guide field. There are 5 references: 4 Soviet and 1 CERN. 
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B006/B054 
AUTHOR: Kolomenskiy, Ae A. 
oo __ 
TITLE; The Theory of Particle Motion in an Accelerator of 


Variable Multiplicity - a Microtron A 


PERIODICAL: | Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, No» 11, 
pps 1347-1354 


TEXT: The microtron suggested by Ve I, Veksler, a cyclic resonance ac- 
‘celerator of variable multiplicity, differs from a cyclotron mainly in © 
that the course of resonance acceleration is not disturbed by the re- 
lativistic mass increase of the particles; in contrast to other accelera- 
tors, the particles are captured in every cycle of the electric high- hs 
frequency acceleration field. This miorotron is particularly suited as vw 
an electron accelerator which supplies a monoenergetic, but not high- 
energetic, beam. It was also suggested using it as an injector for other 
accelerators, or as a millimeter wave generator. The theory of the 
microtron has been developed to a relatively small extent ac yet, particu- 
larly with respect to the phase motion of particles; therefore, the present 
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The Theory of Particle. Motion in an Accelerator 8/057/60/030/011/006/o09 
of Variable Multiplicity - a Microtron BO06/B054 


paper describes a method of studying the behavior of particle phases in 
the microtron. The method is based on the use of finite-difference equa- 
tions. It is described for one apace of acceleration 0, ioe., the endo-~ 
vibrator to which an electric alternating voltage V 2 V cos 2n/T & and 


a constant homogenecus ma particle orbits 


form a famil i ig. 1). The author - 
obtaing the scillations. In 
to solve analytically the equa~ 
cessive approximations. For the 


phase ¥, (after k acceleration cycles), the following relation holds; 
Ye = 9+ Nes ™ € Yo » Where ¥, is the equilibrium phase. Here, the 
author proceeds from the ansatz Nao ~2cosyvy, |, +1, 8 (er ), which 


permits a golution in the form =f + EWN + EwmMs oo. or 
Ne 7ENy k Nk lo 1 


is chosen as the parameter €. There are 4 figures and 7 references: 4 Soviet, 
1 British, 1 Danish, and 1 US, 


er not. af Mapes tain PN, hebeder, AS U5 596. 
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‘KOLOMENSKIY, J A.A. 


Injector accumulator for a proton synchrotron. Prib. i tekh. eksp. 
6 nowl:19 da-F ‘61. (MIRA 14:9) 


1. Fizicheskiy institut AN SSSR. 
(Synchrotron) (Protons) 


Casas 
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KOLOMENSKIY. rey Aleksandrovich; LEBEDEV, Andrey Nikolayevich; 
KOZLOV, V.D., red.; NURASHOVA, N.Ya., tekhn, red. 


(Theory of cyclic accelerators}Teoriia taiklicheskikh uskori- 
tolei, Moskva, Fizmatgiz, 1962. 352 p. (MIRA 15311) 
(Particle accelerators) 
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a4 6] B104/B102 
AUTHORS: Kolomenskiy, A+ A,» and Lebedev, A. N. ‘ 
PITLE: ‘Use of parameter random modulation in cyclic accelerators and 


in similar systems: 


"PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 10, 1962, 1237-1244 | = 


parameters are subject to small time-dependent random fluctuations. An 
attempt is made to define characteristics describing the resonant excita- 
tion of betatron oscillations associated with parameter fluctuations. The 


disturbed motion is described by x" + (u+8())x = F(f) (1.1) where x is ~ 
the devistion from the orbit, » the ideal betatron oscillation, of the 
generalized azimuth; P() and €(28) describe various disturbances} é (0%) 
consists of two components: é(#): =< (+ E() where & (is) is connected 


- with the asymmetry-of the refractive index of the magnetic field and has 
the period 21, and € (¢) is a random function. Solutions are sought in 


TEXT: A study is made of the particle motion in periodic systems whose’ ft 
V 


the form x « a exp (iv#)+c.c.. (1.3). These relations are used to obtain 
ard 1/5 _— 
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Use of parameter random Sve B104/B102 7 
7a LF (0) e~ — ae (0)— ate (Oe }. (4.4) from (1.1), :nere the first term 


2iv 
cin’ the ‘brackets corresponds to an -external resonance force and the second 


‘-<term describes the phase modulation of the digturbances}; the third term 


- essential only if v%k/2 (parametric resonance) or if & (22) has a ‘harwonte- ~_j/- 
of@=2vin its spectrum. €& (W) is assumed to be a rolatively -slow-random ‘:4 /" 
process without any ‘resonant harmonics, so that’ no noise parametric: ; 

resonance is excited. In the case of external resonance (£20) pa k+ 4,44, 

keinteger) the system u' ey. nes : 


ou =hycos[Ad-+-£ (8)], eee (1.6) -- 


. ask fu=—a exp (ith, ie 
pean es Fel 
k@Q)=saelend, h=Zt, en is obtained from. 
AO meg" Ce ee 1.4) where F, is the 
k-th harmonic of F(f), For parametric ‘resonance (F=0, €f0,0= BA) 


vo =h,[ucos2 (E+ 40)+-v sin 2 (5+ 49)}, (1.10) is oe 
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3/057/62/032/010/008/010 
Use of: parameter random «+. B104/B102 a: 


mm 6=Fs obtained from (1.4). If the correlation time of the random process (i is 
much smaller than the period in which n and v are changed, | the posi ion 
of the mapping point in the (u, v) plane is described with the aid of the 
distribution’ function W(u, vy #&) that satisfies the Einstein-Fokker equa 
tion .0W 0 = a) __ 63. uj. 2 Wola. 8 gray: 
Hon Fe 57 WG OW = aay ar. Wer sditolW: (2.1). With (1.6) 
and (1.10) and assuming that ¢(8) isva steady process with a dispersion’ ©” 
the mean displacements entering in (2.1) are obtained for both types of a 


resomance:’ a R, 
ig—hsn Gr j= he rsinde | Gap 2+ Jaco 200), 
: e 2.28), °:. 2 
; en eae tence -= h 
duh cos (Ad-+-8) = hye” cos Ad «(Guy F(a Jacos 289) (2.4) 


eee ee Ap pes 
(Gubu) = — > Jzsin 248, 


‘ (external resonance) ’ jaxh,e" (v ame DAS --u sin 249) { * | 3 
© Fore hye™{(u cos. 240 — usin 249) }* (2.2b), 


Cara 3/5 
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Go)? ~ er co (u?+- 0°) Des Gabo) < (u? + v7) Be 
7 % (2.6b) where 
D.= - js (2c). ; 


e 3 

- Phese relations lead to Einstein-Fokker equations for both types of resou- > 
rnce. For external resonance 44 is shown-that the rate of the dynamic” : 

* ‘build-up of the oscillations diminishes’ by a factor of exp(-p?/2)- At the” 


LO= ee | (era —}) dz; : Jz) = e* (1— RO) de: (2.5)> (parametric resonance 7 | 


game time the amplitudes ‘increase ‘stochastically, in: proportion” to ah « 
With parametric resonance the ‘Eimstein-Fokker equation cannot. be solved: ° 
analytically. It 4s shown that the noise ‘modulation of the oscillation 
frequency reduces: the However; 
this modulation cause 


f the interva 
square betatron oscillation amplitude 
satisfies the inequality ® <v/2mne an 
Card 4/5 max n 
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- Use of parameter’random ... - B104/B102 . 
, value A ox ™ sf In: the ideal ‘ease, “wher a noise exists, “the -possibte ifn en 
n 4 : ; ; ae 
-* <*hoelding time increases to they /kb, ‘times.: There are'2 tabless° °° 0 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR, Moskva 
= (Physics Institute imeni:= P. N. Lebedev AS USSR, Moscow)" eee Eg - 


SUBMITTED: + November 30, 1961 
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KOLOMENSKIY, A.Ae; LEBEDEV, A.M. 
| - ‘Autoresonance motion of a particle in a plane electromagnetic 
wave, DoklAN SSSR 145 no.6:1259-1261 Ag '62. MIRA 15:8) 


1. Fizicheskiy institut im. P.N.Lebedeva AN SSSR. Predstavleno 
akademikom V.I.Vekslerom. 
(Dynamics of a particle) (Electromagnetic waves) 
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"ACCESSION NR: AP3000006 8 /005T/63/033/005/0537/0543° 
AUTHOR: Bersukov, K.A.i Kolomenskiy, A. A. if a et 

TITLE: On -the longitudinal stability of a charged beam circulating ina medim = 


“SOURCE: ghumal. tekhnicheskoy fizikt, v. 33, no. 5, 1963, 537-543 


TOPIC TAGS: circulating beam stability, negative mass effect, particle  — 
beams, Plasmas -. eRe A eee le ee 


ABSTRACT: The peculiar longitudinsl instability of a circulating beam of 2-0-0 
. charged particlesPassociated with the “negative mass effect", discussed for. the’. 
- case of a vacuum by Kolomenskiy,; As Ac, ond Lebedev, A: Ny (Proc. of the CERN = 
Symposium of High Energy Accelerators; Geneva, p. 115, 1959) and by Nielson, 
C. E., Sessler, A, M., and Symon, K. R. (Ibide, p. 239) is considered in the  «si‘a‘( ka 
more general case when the particles circulate in a medium characterized by @ KK 
dielectric constant and magnetic permeability different fran unity. the results 
should have practical: importance in connection with particle beans circulating : 
ine plasma, The dispersion equation for the longitudinel oscillations of & beam (as 
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- ACCESSION NR: -AP3000006 Ree ee a: A i iia Cae ae 

~~ Ge changed particles clfeulating ‘na toroidal waveguide (of arbitrary cross 
section) filled with ‘a dielectric medium is obtained in a general form, ani 


conditions for the stability of the oscillations are derived. ‘The effect of the 
medium ig not simple: under some conditions a beam that would he unstable in ss 
yecuo is stabilized.in the presence of the medium, while under cther conditions = 
the medium unstebilizes a beam that would be stsble in vacuo. Analytic — 
approximations to the stability conditions are discussed priefly in.an appendix, 
and the case of & toroidal waveguide of circular cross section filled with-en.. -.. :§ 
electron plasma is considered in ‘some detail. Orig. ert. hes: 33 equations and. : a 
2 figures. — oe ik eee - (eh ee, Sa 
ASSOCIATION: -Fizicheskiy institut im, P. N. Lebedeve AN SSSR, Moskva (Physical ss d& 
"Institute, AN SSSR, Moscow} °° 2 Be Spo Wate. vad a5 ah Yat . _ a || 
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KOLOMENSKIY, AAs; LEBEDEV, AN. 


— 


Resonance phenomena in the motion of a particle in.a plane 

electromagnetic wave. Zhur. ekap. i teor. fis. 44 no.1:261~269 

Ja 63. ‘ ; (MIRA 1695) 
(Dynamics of a particle) (Blectromagnetic waves) 
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KOLOMENSKIY, A.As,,glav. red.; KUZNETSOV, A.B,, red.; LEBEDEV, 
A.W., red.3 ALYAB'YEV, A.F., red.; MURADOVA, A.A., rede; 
SMIRNOV, I.P., red. 


Transactions : the International Conference on High 
imergy accelerators. Trudy Mezhdunarodnod konferentsii 
po uskoriteliam, Pod red. A.A.Kolomenskogo, A.B.Kuznetsova, 
A.N.Lebedeva. Moskva, Atomizdat, 1964. 1091 p. [In Rus- 
sian and English] ___ List of participants of the International ~ 
Conference on High Energy Accelerators. Spisok uchastnikov Mezh= 
-dunarodnoi konferenteii po uskoriteliam (Dubna, 21-27 avgust 

_ 1963 g.). Moskva, Atomizdat, 1964. 13 p. (MIRA 17:9) 


1. International Conference on High Energy Accelerators. Dubna, 
1943, <2. Fizicheskiy institut im. P.N.Lebedeva AN SSSR, Moskva 
(for Kolomenskly, Lebedev). : : 
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tate consideration their aleccr map es ag is involved | 
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TITLE: Longitudinal instability of charged beam circulating in an 
accelerator or in a storage ring with finite chamber wall conductivity 
‘; SOURCE: Atomnaya eee v. 17, no. 1, 1964, 57-58 \ ote 
— TAGS: “cyclic accelerators beam instability, strong foeun ing ae 
, 4, accelerator, frequency dependence ee 


. Mezhdunarodnoy konferentsii po uskoritelyam,"(Trans. Intern. Conf. 

; On Accelerators), Dubna, 1:53, M. Atomizdat, 1964) of possible insta-: 
4 bility in a charged circular beam when dw/dE < 0 (w -- particle cir- 7 om 
''eular frequency, E -- particle energy), and in view of the impor- 

: ‘tance of this problem to modern accelerators and storage rings, the | 

. 1 “author nantyese the longitudinal stability of a Sears beam, 
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Ml sere In view of recent observations (F. Mills et al. "Trudy* nee 
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! assuming finite chamber wall conductivity. In such a case the azi- ==). 

y muthal component of the electric field does not vanish on approaching .. 
“the walls and contains a component that is out of phase with the cur- «. 
; rent, resulting in an instability due to the gradual transfer of ie 
! energy from the beam to the growing electromagnetic wave. Although : ag! 

i; this instability is not connected in principle with the circulation : 

lof the beam and can arise also when the beam moves along a straight: -" ° 
; line,, nevertheless the circulation of the beam imparts to this phe~ <-> 
‘nomenon new properties which depend on the absolute magnitude, on 

|i the sign of the derivative dw/dE and on the. -energy spread AE/E, as — 

| well as on other parameters characteristic of cyclic accelerators and) 
. Storage rings. The stability is investigated by a method previously’: Pe a 
employed by the author: (Atomnaya energiya v. 7, 549, 1959; Proc. ae 
‘Intern. Conf. on High-Energy Accel., CERN, Geneva, 1959, page 115), S bste 
using the negative-mass effect. And the results confirmed the pos- etn $ 

-|, 8ibility of a peculiar “impedance" instability. The time of eee 3 | 

2 “ment of this instability and. seends tions £98, its ebpprese son are also. = e 
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estimated. In particular, it is shown that by making the energy 
spread large it becomes possible to suppress the instability. An Hee 
estimate of the instability of development time for different cases. : 
‘shows in particular that this instability can be dangerous in strong~ 
focusing accelerators or storage rings with weakly relativistic 
energies and a small energy apESas: Orig. art. has: 16 formulas. 
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1223 shé _BHT(m)/EPA(w)=2/een(m)=2 P(e) “0S mee 
Weabeatt NR: ATSOO794S ©* S$ /0000/64/000/000/0653/0657 3; 
“AUTHOR: Kanunnikov, V« Ne Kolomenskiy, A: As; Ovchinnikov, Ye. P.; Troyanov. /2 
“Ye. F.3 Fateyev, Av P.3 Yablokov, B. ° te Ae 


/ TITLE: ‘Some results of the work on starting the symuetrical electron ring-phas¢ 
"VF pon at FIAN oS SU eS Be 6 a er a i ee oe 
_ = SOURCE: International Conference on High Energy Accelerators. Dubna, 1963. — 
‘Trudy. Moscow, Atomizdat, 1964, 653-657. fe 


| | TOPIC TAGS: electron accelerator, synchrotron 


“": ABSTRACT: The Physics Institute im. P. N. Lebedev, AN SSSR, is developing new ac= i: 
. cellerators of the ring-phasotron type. .The principal idea of the development. is’. 
‘to replace the growth of the magnetic field in time, which holds true in the case 
: of synchrotron-type accelerators, by its growth in space in correspondence with. ::". 
| the growth of the particles' energy.. This permits increasing the intensity of the :~ 
‘beam of accelerated particles, and also, by utilizing the accumulation of particles: . 
‘in a constant field, realization of the method of counter collisions of relativis- 

|i tic particles. “As has been clear from the very beginning of the work, the com" 
plexity and novelty of the problem could not permit the work to be ‘limited to theo 
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|} wetdeal investigations. It was decided to construct a comparatively small-accelera~ © 
Stop, the symmetrical 30-Mev electron ring-phasotron, ensuring the simultaneous 9° f° 
ct aeeeleration of two electron beams moving: in opposite directions. This accelerator, - 
"| has to serve as a sufficiently. flexible and resourceful basis for experiments on =.) 
the creation of streng-current accelerators and accumulators. It was planned, in af 
i particular, to investigate -with it various injection alternatives, accelerator re- 
“| gimes, and also the process of storing one and two counter beams. The principal < 
"- pesults of the theoretical and experimental. works completed in connection with the; - 
' development of this accelerator have been published (V. N. Kanunnikov, et. ale, :” 
2 | Proc. International Conference on High Energy Accelerators, CERN, 1959, p- 89). ete 
- “'qhe present report describes the main difficulties which were overcome in the ini-.). 
‘tial period of starting the installation, and notes the results obtained up to the! 
i present moment. The principal parameters of the ring-phasotron: are discussed, as ‘ 
ell-as: the measurement. and correction of its magnetic field. The characteristics — 
(+ bok the beam during static operation are investigated. "The authors-wish-to- thank. 2 
to o-o b for..their participation workers of various organizations, expecially the associates, 
: of the Physics Institute: ‘Ve S. Voronin, lL. N. Kazanskiy, D. D. Krsil'nikov, Ase 
_—_N, ‘Lebedev, S. S. Semenov, and of the Scientific-Research Institute of Electro =.) 
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